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(57) [KM] 

IWkm) 3fe£i£ffi2 l , 22^5 LOPIKflllWJttS 




1 

[ff#gt2] SfrlB3teillKSiSfllxa^, ffilESfl 1 
SB 2 (DTte^S* -CSB ft 1ST- feSCfc$ri|#gStt-r 

» 2 (DK&mfc* •vmttwtrxm.-rth z> zt&mktf 
[it 4 ] 89?E3teai8Sssiii«-i|sf*w?Eig 1 o^te 

iHSBd>e>«flS»2(D3te2l4S*T-ailt«-f^t U<« 
5tlfi*r«;fc;fc:: i: Sr#mt 1 fB«t<£>*fci* 

6 ] AMEXe&Ig t LT, =1 T £ * 5 -> Kd> 

■rzmmvtom 1 ©w^ititigT&ot, 
HfriE^2(D^xsi^Tmi-. %iMfttt£«><5«Htte> 
» 2 <D$tmx\ mmm 1 ^3te^« t tumm 2 ro^e^ 



4*^^p9- 2 4 3 8 5 8 

2 

^l-^fig-fSXS-CfeS c t «rtttt t-T 5S»#JS 1 lE4fc 

at«, ^jtg?£ii*tw-f •swains t, 
e^i-««*ixfc*ea6KjBri»!r»»cjiat-*-5, mem 

<t 5 Id, H>ria/ X/P<Sr x ^ 1 cD3fefij£SBco&ga»t>8E 

xe«it (nx,m&3&&Mi$.-t z> ytfem&wimiw. 



3 

ttffl^U:Ste*5^ttl-J*^i-5fcfc»l!&&#U 
rojtfeiUgS^fifcW^I-lf Ltttt5 «fc 3 ditfrlE/ X/V'SrW 
[if *g 1 4 ] ^fefeiiSSI- J: 9 tttt3*L-C0Bbfinglg 

eas*«w, «*easi^*i*»«:«a«-t-*j(si«)»iiix 
fficus i toftmmssikm&m 2 ©^feinst orat^tt 

5ft@BSo 

5] 4IEttro3te|H)B&£fll;i, flfris 

[0001] 

*WBS:iBU:*eail4:»*+6*eaJ6«**ife, *© 
Egg, *JJ:tf-t©*iail*lt*fc«»«y^«liH-*- 

5. 

[0 0 0 2] 

i®K:.J:5't>«j!i s *P?>*vrv''5, ) L^U, i£*pro|U8&#yg 
a> L ft # £ ft-T * - =" * * > a ««: Slftift i: £ 

[0003] *fc, **RKfc*#*^* 



(3) #gH^9-2 4 3 8 5 8 

4 

TV>5. fcfc*U w»±5 4#SBISa©3t»'&«tM4ie 
X^ZfiK £3S (tfcg-a-fc)-*) IS*J:!>»*fcL-Cl* 

[s]teirfft-&fc>-a:<OXY 0 CO 3 ttlrgi l--C|lf)B$|;:f&J*api-5 
10 ■&m&hiX, feS-g-*3*=>^ h*s^3S=i^ 
£«>5 Clefts. 

[0004] Cft ft 1 -2 6 9 9 

0 3f&«, #BB¥5-8 8 0 2 8^IBtCfi, *7 7 

5. 
[0 0 0 5] 

xamfmm^tt. L<faa«*fc/j: 
30 tb\zmmMm&mz-r®tn>s*%\,*k^?, mmm±<n 

[0 0 0 6] ^Wtt, ±1E*1»K**T*$*XfckW 

BWt-T5o 
[0 0 0 7] 

40 [^SSr«»i-5fc*cD^g:] ±El«l«:»iM-6*38 

(i) ±iEftfeiii«<o 5 *>o^ i (oytfcmmz, «ib4ft 

Blofteit4Str, fteSKJg)5S;«»^«^i-5f5 1 W 

mmr.u 



5 

****** *<omi<oft&mmfrb, ±m%.fc&s%v>?h 
(3) ±mmi<D^mm^t±mm2<D^miCi:<Dm 

[0008] rrt, *m\\^i$^x mmvtmi t 

[0 00 9] *«WW3teaiiSJgfi8^&tt, iffiiWfglr 
tL<IJJ6*«C«iJ*6t©t'Jb5fcl!> > fi£ISr^S5 

[0 0 10] *fc % ±E*38W©3teaUS»^jfeH:, 

2co3teiiya*T-an+«i-j^'t"t l< laaiftaLfc^ 

[0011] $ felc, ±B*«M©*eaiS»fi8*ife 
Id, ±£3tefci£fc$llffillti4^ ^fbtttUdfeS, = 

[0 0 12] fcSV^tt, ±IE*MlWW3teillSS^fig^fc 



Hi¥9-2 4 3 8 5 8 

6 

[0013] se>fc, *aH<B£&&££j&:&&tt, ± 

36XS*fl(*.*Ct!p»*UV«. £e>ld, *$m<T>%fc 

mmm^mx^ ±&.%&mmK &ytm<vyt&m%n 

T, -hESEiro3feeiH«g^P>±SSB2ro3teiHSB— i:3t 

[0014] $ bterana3te6Mejft#fti*, ±e 

(2) ±IEyX/>«r, ±IE?te^Kffi[^figfr»c»Lft» 
ft IdH&Tc^fa lc»|b $ * 5 #St^© 

(3) «£tb«ffifc53fceaiK^*t^Sr, ±«^XW» 

(4) ±IE«Hb#g;j3itJt±EWai^SSr»JD|i-t-4ct 
I- J: t) , ±IE/ Xyp^JblEiteiS^w 5 *>»^ 1 coftfc 

[ooi5] c;-e, ±m#&w<oft&m&Mi&mm. 

fit xfc t> cor-fc ot t> a v \ 
[0016] *fc, ±m*¥&m<DK&&&&i&mmt>K 



7 

[0 0 17] ±«**W<o*<5«»»**jfe^ 

[0 0 18] iE/X/uft *HttO%ei£Rg«Att» 
ft<, /X/Pftv^L-t^iEWtelPjR^atRlt, 

[ooi9] tsbi^s *xm<oft®Kn. KBrnm^x 

JMMKRIwk*. ^@te<a*ei£& 



1#i¥9-2 4 3 8 5 8 

8 

[0 0 2 0] § ibid, *»W©««-«iaS|«ttv #*w 
[0 0 2 1] 

O5ttSr^-fj»«|g"e*)* 0 ^7^tL<ttLiNbO 
3 ^^SSltC. S i !)x/ x GaAs[)x/^±|I 

SixTV^So %$iK3alt ^7Xf^Cs\ R 
i> + , Li\ Ag + f^^vm t>L<HtL i N 

bo 3 9^v, Ni, cu, Ti^tyaia 

-bldtt, HitfcvD, *'<y*JJ i^KJ:*, s io 

2 s s i 3 n 4 mvmitm, mtm<omA. ^rtya 

A. ^t'-A|:J:5A 1 G a A s xt^^v/t/V^g 
bds«fiR$ti"CV>5 0 ^fS{g3a«!:7feSSlE] 

[0 0 2 2] flB2tt* «TlwRW*-5«6*«^*ilo 
fV<n—Wl 1 2#£{B;tkaxT^5 0 ^-^t°^y 1 

gBicfi, ^r^tr^y 1 2iz*eaK«fiWt»*r«Mers 

[0 0 2 3] &1t, ^OB|2|C:fS*r*ix-CV^ftV^ R 

RftV>L«ajaS:*)-C5y X/U (Bl3O/X^3 0# 
HR) > ftV^L*«tt«©*«*||jt6iiS. ^o^-yif 

7^1 2(^«, r-^i 3^u, ^-Ytr^y 1 2 

**Z*rti©Hft5c*iaifciftfc»ttS*5d|F.^ tT9 y 



9 

frbttzmfflfBii&i i 5kaa$*u -t<o»j»iaKi i 

5 1^2: 9. ^coiB««*^J:!93fe^KT^1--<#^ 

1 1 4^sfj^i-5 0 ztommm&i i sit 

fJtJhSrf?4 5*— /Hattt©^^ y a— 1 4 1 (B14# 
fig) oiHie^)»J»t>tT>i5o «l«EJKl 1 5K<fc£> * 
-V tf? y 11 4 kit Uco^rt f?y 12 o&Hj 

[0 0 2 4] 0 312, H2T*0*«l&$;h/CV^ 

6 0 ^irf^y l 2<£>_hSf|$tcf2, ^y^nm& 

[0 0 2 5] [H 4 12, »Mffl«a^I«IBTfc 

EMHUfcfi*-* l 5asjS*££*iTV>-5o -co^e-^ i 
5*2, El 2 ic^ffifJISIelte 1 1 5d^e>^»^lcj:Q. 

20 ^^yi2 ^<o&mm 
12, i 5oiutet-JSi:T^«)f)ix€>o 

[0 0 2 6] H3ic:RoXRWSr3ttlt5„ 1 1 <£> 

^li rtSB*iDJE^5fc^co^^v>u^o^Srai 
D iitrtrajEeff 1 6 *3 itf-toiDBEEff 1 6 Sr»ii, X 

*>-^l Ifi0±ai-I2, 1 rtgf$£MEEl*-6 

fctfx&KSEffl 7&J;t^tfV^:/l 7 1 fcffix-hfi 

[0 0 2 7] tl^«jHB«te*oTWU * 

^^^^3 1 HfiHtx.btlX^^> 0 JWTT-12, 



4#H 5 P9-2 4 3 8 5 8 

10 

[0 0 2 8] *CiSB«^»^J:DS8»*n5*e» 
*^LED^§^ J ffc5v^J23t^KK^, ttJBfltoitt 

JN-Srfflv^dt^-e^^o pmma (#7^fi 

Ml 10t, JB*r*l. 4 9) teT'rx^i/fWfty 

[0 0 2 9] L*»U «A«LDttifW3B**^l2:aBI* 

J2, SIlS^l 5 otsi^t±#nc^^fc^ 
[0030] «§ot, mm&<Dttwi:®im~tz>mzte % 

[0031] bp*>, »»tt<o»»f2, yt&mi®<Dm*:± 
g-mm. #>7*^ >y<px*(ntt&<num, ^(om^m 
fc*-sv*T»**ftaiwas*>*. ft**, ^ist^^no 
ft v ^«Wft:tt*W& ^T?*fiaSK «r«^;-r « »^ fctt , 

*4Ar©»ftdSfc5fc«), J ? 9 f2D8HfRttOiBv>a-i|s|.s r ^ 
[0 0 3 2] «»-r5|Bi||)t»«-eW:, **ttiw*5*t 

-h^s^$ttTv>5 0 ^yry h^Lxi2, ^j^ 

fi«^* (HO {tS«DU4?y-7 (BpU) 
TA#^|gTfc6o *t^#ttl2, 9 0%, BJf 

* : 1 . 6 0, : 1 9 3t:, JR«^«affi : 

17 5tT^6 0 3|ft*tt*iK«flEJCJ:0ae<t-rs o 2 7 
0-3 5 0X^UmX\ 3|*S(2 1 0 2 ~1 0 5 #7Xt?* 

yx-fH/^y (#7^WA : 2 2 4*0 ^fctf 
[0 0 3 3] fcC^»T% 3tfeallS»«H-«-i:*o*r»fc 



11 

[0034] iiu yy^^u&ytfc&m^ 

lRjB0ft?^#H««aKS:i««)^ LX^#tt£[6]±£ii:5 

»XSa*LJ: 5 k LTV^3tIaIie<o^y^— >a 
x&S, W^B!) yK#7^fiBW7^s i o 2 , 

S O G <D&m&<D & V * t © SCi^#*U\ 
[0 0 3 5] ftot, KTt-»Mi-S*l'*J6»»^*3 
^Xl*. ^i;^l 7 0-2 2 0t 

(7) # IS ^ * Xfr o X V ^6 o 

*<tv«a-r*jB 

[0036] wh. mm&miz&tfzft&m&M&ttn 

J: oX*eaStt^fiT Uei^«fc b tt*«*fT 5 

7H 2«r#ttS*6-i:K:J: DfT*5 
[0 0 3 7] ttKtt^Ott^tttrnab^fcK)^ 

X, 36ea6»«*^^^**nl»*Jh,XV^6*dS#*L 
v\ 3tei*iH**p»i"Slc:n. Bl 2 ld*iig« l 0 (Dm 

\,^<DX*c* t°7V 1 2-e<^tt-»<OB<54 tJ SrB&Jh-C*. 
gl^lSPIMi^^te , 7y 1 2«r»ftLXl^S 

^rt^yi 2 ©5fe«»^*eaii«*«-»* 

®@ tt L£ 5 WSrB&Jh-CS 5^-Cfc*S»Xfc6o 
[0 0 3 8] ttjS, -*Hft&»IJRU*V^^W:^-r ^7 



(7) ^fflipg- 2 4 3 8 5 8 

12 

10 [00 3 9)^C-C% »1 **<B*^3fc 

*HTV^< J:5lw^-y tr^y 1 2Sr»ttLTV^<o 

*?ttzmi>*tiX^<z.kktj:6 m 
[0 0 4 0] *2(D3teaiWi:rfti*>o-C3tfiKa6» 
Sr^UTV><<OXfc-5d^ n<oi*ic!B2<D3fceiS*w 

[0 0 4 1] L*»U Al**BHw»iattdSfc6a**^ 

30 *£\ t4t>*>* 1 o*fia**s*«iw»*t IB*© 
[0042] ftfem&Mi£tt&<omm#&xhzftm® 

oX, 5tei2IKoAltfflJ©*^a^j:i9^ttB^jp 
*«adS{S<XJ:v\ _fcxfc©J;5l^ 
40 *©*©Ult*i«i#*fiaKo»«l^* < »St6» 

[004 3] 6*««tSrtT 5 

fB2©*eai*x<os^fi#r^tr7yd>e>w 
mww^j^ftsoxv^sift^fctt. tbttffli (^eaiK 

50 fcBfcHM) Sr*2^*eiS«i:-*-*l5 5^=>^ho-/H. 



13 

[0 0 4 4] 3teiS6K*r**L43ftse>-t<o*ea6l6i:JB 
[0 0 4 5] K±KWLfcai*«j**.^e5# 

[0 04 6] jfe-r, *easis*fi»m 2otLto#y 
ryu-h^ la 3 iS^y hp- /WBot — 

*»U?r3<D*Sfc451B** 3 0 Otl:*ISt 

5 0 ^i 7 i£p^#. 

^/l 7 .1 SrBB«>fc«. ^Sli/^yi 6 1 *BBg\ * 
»Stl»»14rt«W^y a -14 1 (El4#fiSJ 

[0 04 7] tT9 y 1 2 <7)5fe$ffi^fi3fS<D^feiHSS 
«J:9fc***<R»SftT^S 0 ^J^Ltf, «a«LJ:5 
k LTt^»»***©«**«>iHfe*ltt« 1 0 /* m-Cfc 

ntf. as 2 5 Mm3e*w*eaii«dsjgfiKSix. 

^Utfyyi 2^jfe*B^«il^4 0 /imSSlciRft 

±ottti^tt'7y i 2«r»»u *ojBi<o*eas 

K2 0(DS±X% 2 7 0 OriCjpf^^ixfc^fe 

»^20ir^fi't'7y 1 2HflLtHt (El 5 
^Ty/ (A) ) o ^^*fiiWW2 0^^tf 
1 2d>fc-»»UHSixfcjR«'TN ^«yi2 
SrfcTS** (^f^ (B) ) . X6£B«/^tt2 
0^3fe*ds*i^*eayB2 lfcffLSx&ixSi:. ■* 
o##2 o©jfe»w-»ll«ai:Jf lo*Sjixtt# 
0, *<DW»2 0<056»«:, ^lcD3fefeiS*2 l <b(7)^ 
fit ic: i o T#r£P S tiTlSt Z>kki> n** a ttfi-s 



(8) «FBB¥ 9-243858 
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^!wtt^lC03tfe^«2 l"?Jf ISTSNfW 
W*r^**<RftLT*1^5feeiS»2 

ass-*© a»## ji^aj LSB»-c»a^s» t4ot* 

[0 0 4 8] -t <0«, ^fe^SS^/*^ 2 0 iciDJESrfit 

# a r t ^*<o3teai&^**m 2 o h 

^c^t'yV 1 2j&S*o< 9 i_t#U ^2<7)^feiHiffi2 
2 -Cfc Sg**^ lw[pj T RK&£:fffi < J: 5 5 
(06*7^^ (D) ) . *3«tog!l8fc*5l%TH\ 

Mio3tei^*2 i fabmmteJjfa\zmfai-z>£ ?t-ft 
ei£&£«/£1-5fc£t>l;^ $ 2 coftfc^S 2 2 icunjtf- 

T, Sfll Wfce&«2 1 ^^2(7)^e^«2 2£cD2,6 
Rl Srft-SEBS: fill fc 1" 5 J: 5 teBM>a*4 * sp^NI ^ 4 
6J;5l^tK 0 7y I2^ftu ^itLirJ: ^giUK 

«82 1, 2 2 1^11^6 t^^tt^^eOT^B^^^ 

30 jt««*^jD»snTfco, *eaiK^ww2 ott^ 
[0049] ±3* m 1 2 1 ^^gjiig 

l-*5V^T, 3te3illS«fiKtt»2 Ott, Ht'yy 1 2^ 
feW5ti-<*^ 1 5 0-1 7 5mDfl^tl/cIl^ 

«Fl-»**ix5o ^irtr^y l 2(7)#SjjS J glw 

40 *b*T*irfcr9y 1 2fat>&tmztitcyt&m&Mf£tt 

W2 0(i, WUi*ixSt^(w#iaSC^ (17 5tK 

1 2^»ntu»icfiofc«K^3teiiiK^A$tt 
[0050] LfejiSox, mmL,&? k1-Z2j&tS<Dm 

50 ^yTtT/«C^tLTV^/^— 7"^^ hD-^vl/-7 P OS 
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i otit *eawiK:j8it**o» • • x 

[0 0 5 1 ] SS 1 <&3tee2t*8 2 l^HlSS 

tf6*«t»«K©J:5<c»*lcf4 % ft2<03ft&i£«2 2 

B*ie-MBt*> i / 2 ^a:^ t -r^ica^R £#s 

i^^f)fiTl^tfco-C, ft 2 ofteaiiB 2 2 # 
tt«***8< J:5^^^tr9y l 2co^Sj»lI^^^> h 

[0052] — ^ fcm$£ftm<D \s~9—<sr<i a— y<o 
j: 5 tciss i ^>*eit« 2 1 Lftij^ic^-r^ <t 5 4 

ib i 2 1 1 3Kfi£is«A«m. 2 o t (Dmm* 

ftti?o *<D'&, CTxtf^2^*eiH*2 2^5|HlKS« 

o° teite^^Tt tiwHu<c^e>iB2co5fceai«S2 2- 

i-*t?fe, 0J»a6tE±o*«K^**t*D, ftl 

osteal ifrhfcmzmtfL±mtmhfricmffirf 
zxyimf&irtitixw khz/us ®&mtew&mm 

m 1 (Dft&mf® 2 1 -Cfct*^ fyyi2 *S 

<DMtfi&*c-r 1 2(fc#»j^fcJ;oT:3:' hn- 

^l-SCfe, Wi5^fiS«2 1, 22^pLW 

[0 0 5 3] t*9 y l 2^ ±SEtf)J:5#tU»&fi§ 
#4^6. StRl«^fR2 05teai*2 2©ffiB*-c» 
ibL^^tf^y 1 2 05fe*4:m2 0*eii*2 2|r^« 
£iir£ (*xs/:/ (E) ) o Z<D&f&X\ 3tejSK«^ 

4 lSr-RiffiUteU *^K«fc*irtf5y 1 2«r_L#p. 

ft**K*f**fe*2<D56eaS«2 2T? 

(F) ) 0 CtLfcilK ftlOftei£«2 1 i!2« 
fiaS«2 2!:<0B»w*eSiRdSJB**ns (^fy^ 

(G) ) . 



(9) #l¥9-24 3 8 5 8 
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[0 0 5 4] ft x Wt2<oytfcm%&2 2\Z*v\fy ]) 1 2 

fc-a:5«r*t-ett, 3tfe&8&<?x ft2(D3tei£a82 2ffljo 
T#fc**ti-eK»iTL4i\ iesK^g2^)t 

10 i 2 03jfe««o»tt»H^*-*- J: 5 i-, ga^Sfe 1 coffi 

<£>ft 2 o3tesi* 2 2 <Dmm*v>ft<DMvt&=' yhp — a* 

#£ft 2 2 2 <0ffc»^jE6: C t Xft 

^2(D3teeiiiss2 2t^^tm^x^^\-n^t 

eaiK*iioT#fe*^2<^5feeii<B2 2l^IiCS 

10-30 0 k-tzzkx-gmmm±<Dm&&^(D&ffi 
&&mit>zzk&x% z> 0 

[0055] ±m<D s -i^)tfiiKr^ii^^T l 
nt)fefiMMTOx^?)vfy r y h^s@u, 

30 08 (C^-r^O^feiHK 4 0 ti*ftlfct 6 0 

[00 5 6] _b|B^ 1 HJ6«1B"C«, 5tfii§K«fifc 

**3fs^ 2 o t u^yr y u— mcov>t^ltv^c^, 
/fy^f/^^^y^h, ^Ky^-^-h, >-Ky^ 

(*2»fc»iiB) ^v>n2mmwm^<D&%m&mx 

40 [0 0 5 7] C(D»2$ffifit), -t^UcfliW 

mimmMMk<Dmm&i*sxT<nmvxtb^ 

3 -^>^.^ya-yfijj(?)jcR6 12 6) ^^v^ 

[0 0 5 8] c<7»y 3-^*8B-c»rt*ixfc*eaiS 

50 msmmmm) m9-mi i«. **w^3fees»« 



(10) 

17 

[0 0 5 9] £TF, mi~~m4 tti>s 0 9-811 1* 

*1\ *fi8iW)***2 o i Lt#y r y u- nr, 
l ilcAtt€>o #y7y u-hmWii, ttflf^s 

Bfa^ttst/j:siaa v «^.tf, 3 o oti^^ts, 

SS^y^i lrtw^yry u-h^gBU ttfiW s T 10 
*Sor«MM*«r»o|Blw/</^i 7 l SrBSW«-3|sHc« 

V T V \s — 1 6 Jsitf/Ol^ 16 1 Sr^trtJPJE 

b** tr5 y 1 2tcf6]jtTjf Lm^ftSo c^jfmus 
isn. i ia»e>*+tf9 y i 2icrRia>oT#s 

y 120glt)l**t^t-^2 9 (H 9— Bill 

[0060] ai«ij3j:^ a5*i^*wifc*nfc*-« 

^80821^, 1 5 0 < C^V>L1 8 O^^ffilftlSttfc 

$io*6a2K sttffifcavMa^ffi 
©unttsiL (1219^^^^ (a) ) . ii^e 

a6***»»2 o^ipjE»j»^«#*o< 19 <b^ein 

***H'»2 OiSJfbflJSft i^Ty? (B) ) . 

i!$$2 licSa»-t-5 (^f^ (O ) o <£<a«s ^Y 30 

f7yi2n, 3tea»»ri»M*2o-efc*aKyTy u 

- h ld}JP/££^tf 6 £ y 7 y h &*¥ LUi Lft 

^^^o< B £_t#U gS203fefeill^2 2—fSj^oT 
n»Sr»< ±5fc»IW-5 (01O^f^ (D) ) 0 
^rt^y 1 2 Ojt«j5SfB 2 0*fiai«8 2 2 ^8<ttlf: 
tif& {**ryzf (E) ) T\ *y7y h^toiflffiM 
WSrfltitU ^^y 4 tt-HBiBEME U ilt&lc, 

^rtt'yy 1 2&±#f-£-£6::£:T\ ft**B&?fca s 
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54) FORMATION OF OPTICAL TRANSMISSION LINE, OPTICAL TRANSMISSION LINE FORMING 
OPTICAL CIRCUIT 

57)Abstract: 

'ROBLEM TO BE SOLVED: To prevent the occurrence of breakage and 
ie remaining of a shearing stress at the time of connecting light 
'ansmission ends to each other with an operation transmission line by 
arming th optical transmission line while supplying a solidifiable optical 
'ansmission line forming material existing in a fluid state. 
lOLUTION: The optical transmission line forming material 20 is put into a 
ank 1 1 with a heater and is heated to the temp, at which the material 
lelts and attains a desired viscosity. The inside of this tank 1 1 is 
ressurized to supply the optical transmission line forming material 20 to a 
apillary 12. The heated optical transmission line forming material 20 is 
ushed out of the capillary 1 2 right above the first optical transmission 
nd. The front end of the material 20 is cooled by contact with the first 
ptical transmission end so as to be solidified and to have adhesive power, 
he optical transmission line forming material 30 is thereafter moved to 
raw circular arc toward the second optical transmission end while the 
laterial is extruded, by which the optical transmission line is formed while 
he outline of the optical transmission line is drawn and while the material 
0 is solidified. 
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LAIMS 

:iaim(s)] . . , . 

:iaim 1] The optical-transmission-line formation method which forms an optical transmission line between L which is 
laracterized by providing the following / which performs the optical transmission which is connected by the optical 
ansmission line and goes via this optical transmission line ] optical-transmission edges, the optical-transmission-hne 
irmation material of freezing characteristic which is in a flow state at the 1st optical-transmission edge of the 
•orementioned optical-transmission edges - supplying - this - the 1st connection process which connects this 
ptical-transmission-line formation material to the 1st optical-transmission edge the optical-transmission-hne 
umation material of freezing characteristic in a flow state which follows the optical-transmission-line formation 
laterial connected to the optical-transmission edge of the above 1st ~ this ~ the optical-transmission-line bridge 
>rmation process over which it builds to the 2nd optical-transmission edge of an optical-transmission edge to the 1st 
wementioned optical-transmission edge the optical-transmission-line formation material over which it was built 
stween the optical-transmission edge of the above 1st, and the optical-transmission edge of the above 2nd - this - the 
ad connection process linked to the 2nd optical-transmission edge 

:iaim 2] The optical-transmission-line formation method according to claim 1 characterized by being the process 
hich builds over this optical-transmission-line formation material to the optical-transmission edge of the above 2nd 
hile the aforementioned optical-transmission-line bridge formation process continues supply of the optical- 
ansmission-line formation material which follows the optical-transmission-line formation material supplied to the 
ptical-transmission edge of the above 1st. 

:iaim 3] The optical-transmission-line formation method according to claim 1 characterized by being the process over 
bich it builds to the optical-transmission edge of the above 2nd while the aforementioned optical-transmission-line 
ridge formation process **** optical-transmission-line formation material supplied to the optical-transmission edge 

f the above 1st. . . 

:iaim 4] The optical-transmission-line formation method according to claim 1 characterized by having the 
Edification promotion process of making the optical-transmission-line formation material which forms the 
forementioned optical transmission line after building while building over the aforementioned optical-transmission- 
ne bridging material from the optical-transmission edge of the above 1st to the optical-transmission edge of the above 
tid promoting the solidification of this optical-transmission-line formation material. 

:iaim 5] The optical-transmission-line formation method according to claim 1 characterized by to be the optical- 
ansmission-line bridge-formation method which forms the optical transmission line of the two-layer structure which 
insists of a core and clad as the aforementioned optical transmission line, and for the aforementioned optical- 
ansmission-line bridge-formation process to be a process in a flow state which is in a flow state about the 1st material 
f the freezing characteristic in which a core is formed, and which builds over the optical-transmission-line formation 
laterial of the two-layer structure in the state where of it surrounded with the 2nd material of the freezing 
laracteristic in which clad is formed. 

^laim 6] It is the optical-transmission-line formation method which forms the optical transmission lme of the two- 
tyer structure which consists of a core and clad as the aforementioned optical transmission line. The aforementioned 
ptical-transmission-line bridge formation process is a process built over the 1st material of the freezing characteristic 
i a flow state in which a core is formed, and with the 2nd material of the freezing characteristic which is in a flow 
ate after the connection process end of the above 2nd The optical-transmission-line formation method according to 
[aim 1 characterized by having a wrap clad formation process for the 1st material of the above over which it was built 
etween the optical-transmission edge of the above 1 st, and the optical-transmission edge of the above 2nd. 
31aim 7] The optical-transmission-line formation method according to claim 1 characterized by having a wrap shading 
rocess for this optical transmission line by the shading material which shades the aforementioned optical transmission 
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ne from the outdoor daylight of the aforementioned optical transmission line after forming the aforementioned optical 
ansmission line. 

Ulaim 8] The optical-transmission-line formation method according to claim 1 that the aforementioned optical- 
ansmission edge is characterized by forming an optical transmission line in the optical-transmission edge of the above 
rid for the optical-transmission edge by the side of luminescence, and the optical-transmission edge by the side of 
ght-receiving from the optical-transmission edge of the above 1st as the optical -transmission edge of the above 1st, 
id an optical-transmission edge of the above 2nd, respectively when the role assignment is made at the optical- 
ansmission edge by the side of luminescence, and the optical-transmission edge by the side of light-receiving. 
Ulaim 9] The optical-transmission-line formation method according to claim 1 characterized by being the process at 
'hich the connection process of the above 2nd forms the optical-transmission-line formation material near the optical- 
ansmission edge of the above 2nd in the configuration which suits the input and/or output of signal light to the 
ptical-transmission edge of the above 2nd after making the aforementioned optical-transmission-line formation 
laterial adhere to the optical-transmission edge of the above 2nd. 

Haim 10] Optical-transmission-line formation equipment which forms an optical transmission line between [ of the 
rganizer-ed / optical-transmission-line / which has the optical-transmission edge which is characterized by providing 
le following, and which performs the optical transmission which is connected by the optical transmission line and 
oes via this optical transmission line / this ] optical-transmission edges. The nozzle which injects the optical- 
ansmission-line formation material of freezing characteristic in a flow state. A move means to move the 
forementioned nozzle in the direction of three dimensions relatively to the aforementioned organizer-ed [ optical- 
ansmission-line ]. A injection means to inject the flow state **** aforementioned optical-transmission-line formation 
laterial free [ injection and a halt ] from the aforementioned nozzle. By controlling the aforementioned move means 
id the aforementioned injection means, the aforementioned nozzle is moved to the position of the 1st optical- 
ansmission edge of the aforementioned optical-transmission edges. This optical-transmission-line formation material 
connected to the 1st optical-transmission edge, from this nozzle — this - the aforementioned optical-transmission- 
ne formation material which is in a flow state at the 1st optical-transmission edge — supplying — this — the optical- 
ansmission-line formation material in a flow state which follows the optical-transmission-line formation material 
snnected to the optical-transmission edge of the above 1st ~ this — so that it may build from the 1st optical- 
ansmission edge to the 2nd optical-transmission edge of the aforementioned optical transmission lines the 
forementioned nozzle — this — from the position of the 1 st optical-transmission edge ~ this ~ it moves to the position 
f the 2nd optical-transmission edge — making — this optical-transmission-line formation material — this — the control 
leans connected to the 2nd optical-transmission edge 

Haim 11] Optical-transmission-line formation equipment according to claim 10 characterized by having a 
>lidification promotion means to make the optical-transmission-line formation material which forms the 
forementioned optical transmission line promote the solidification of this optical-transmission-line formation material 
fter building while having built over the aforementioned optical-transmission-line formation material from the optical- 
ansmission edge of the above 1st to the optical-transmission edge of the above 2nd. 

niaim 12] Optical-transmission-line formation equipment which forms the optical transmission line of the two-layer 
xucture which consists of a core and clad as the aforementioned optical transmission line characterized by providing 
le following. The 1st material of the freezing characteristic which has the aforementioned nozzle in a flow state and 
'hich forms a core. Double-pipe structure of injecting the 2nd material of the freezing characteristic which forms clad 
i a flow state which surrounds this 1st material. 

Ulaim 13] It is optical transmission line formation equipment according to claim 10 which carries out [ that it is what 
Dntrols the aforementioned nozzle to force the aforementioned type section on the optical transmission line formation 
laterial near the optical transmission edge of the above 2nd after the aforementioned nozzle has the mold section for 
ibricate the aforementioned optical transmission line formation material in the configuration which suits the input 
ad/or the output of signal light to the optical transmission edge of the above 2nd and the aforementioned control 
leans make the aforementioned optical transmission line material adhere to the optical transmission edge of the above 
nd , and ] as the feature . 

Ulaim 14] In the optical circuit which comes to form an optical transmission line between [ which performs the optical 
ansmission which is connected by the optical transmission line and goes via this optical transmission line ] optical- 
ansmission edges The optical-transmission-line formation material of freezing characteristic in a flow state is 
applied to the 1st optical-transmission edge of the aforementioned optical-transmission edges, this — with the 1st 
Dnnection process which connects this optical-transmission-line formation material to the 1st optical-transmission 
dge the optical-transmission-line formation material of freezing characteristic in a flow state which follows the 
ptical-transmission-line formation material connected to the optical-transmission edge of the above 1st - this — with 
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ie optical-transmission-line bridge formation process over which it builds to the 2nd optical-transmission edge of an 
ptical-transmission edge to the 1st aforementioned optical-transmission edge the optical-transmission-line formation 
taterial over which it was built between the optical-transmission edge of the above 1st, and the optical-transmission 
Ige of the above 2nd — this — pass the 2nd connection process linked to the 2nd optical-transmission edge - the 
Dtical circuit characterized by being formed 

Zlaim 15] The signal processor characterized by having an optical circuit according to claim 14, and performing 
gnal processing using the aforementioned optical circuit. 



Translation done.] 



Page 1 of 14 



NOTICES * 

lpan Patent Office is not responsibl for any 
unages caused by the use of this translation. 

This document has been translated by computer. So the translation may not reflect the original precisely. 
**** shows the word which can not be translated. 
In the drawings, any words are not translated. 



ETAILED DESCRIPTION 



)etailed Description of the Invention] 
►001] 

fhe technical field to which invention belongs] this invention relates to the optical-transmission-line formation 
tethod which forms an optical transmission line between [ which performs the optical transmission which is 
)nnected by the optical transmission line and goes via the optical transmission line ] optical-transmission edges, the 
luipment used for operation of the method, the optical circuit formed by the method, and the signal processor 
juipped with the optical circuit. 
>002] 

description of the Prior Art] Conventionally, what is depended on electric wiring as a connection method of an 
ironic circuitry is known. However, since delay, distortion of a wave, etc. arise in electric wiring with improvement 
the speed of circuit processing speed in recent years and an exact signal transmission is not made, an electrical signal 
transposed to light and the so-called optical interconnection technology of transmitting a signal by the optical 

ansmission line is proposed. However, since optical interconnection technology needs the precision of several 

aerometers or less for optical-axis doubling for combination with a light emitting device, a photo detector, or an 

Dtical waveguide, it has the problem that a mounting assembly is difficult. 

>003] Moreover, it is not made to couple directly, using an optical waveguide as the method of light-emitting-device- 
:c.-connecting, but the non-contact type optical coupling machine which space is made to spread light and connects 
tdirectly is also proposed. However, although the measures of processing the edge of the optical fiber which counters 
light-emitting part further in the shape of a lens are taken with such a non-contact type optical coupling vessel in 
;der to make joint loss small, the mounting (alignment) process is complicated more. Since the optical connection 
stween the conventional optical fiber, and a carrier and a light emitting device has its carrier and luminescence side in 
te upper surface of a die and it needs to combine it with the light from the upper part, or the light to the upper part, the 
ige of an optical fiber is cut and ground at 45 degrees, it is necessary to control simultaneously about three shafts of 
Ytheta of rotation of the circumference of the optical axis of a fiber, and axial doubling, and alignment cost will 
xupy the great portion of mounting cost. 

)004] In order to solve this, the method which carries out optical coupling of between elements is proposed by JP,1- 
59903,A and JP,5-88028,A by carrying out the direct file of the optical fiber to an element by the wirebonding 
>rmula. 
>005] 

>roblem(s) to be Solved by the Invention] However, if the optical fiber is used in the conventional optical 
;miconductor device in the optical-transmission-line formation between the optical-transmission edges used as the 
ansmitting end of a lightwave signal, or a receiving end and the same mounting method as wirebonding is adopted 
rom not having flexibility to the extent that wirebonding which connects between with a length of several mm from 
jveral micrometers can be performed freely, an optical fiber When it is going to perform wirebonding and an optical 
ber is made crooked, an optical fiber fractures by the flection and connection is next to impossible as a matter of fact, 
loreover, though wirebonding is able to be performed without fracturing, in order for shearing stress to always join a 
md part with an optical-transmission edge, i.e., a light emitting device, a photo detector, or an optical waveguide, 
tere is also a trouble on reliability that a possibility of causing adhesion ablation is large. 

>006] this invention is made in view of the above-mentioned situation, is faced connecting optical-transmission edges 
/ the optical transmission line, and fracture arises or it aims to let it offer the prevented reliable optical-transmission- 
tie formation method, the suitable equipment for operation of the method, the optical circuit formed by the method, 
id the signal processor equipped with the optical circuit that shearing stress remains. 
)007] 
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/leans for Solving the Problem] The optical-transmission-line formation method of this invention of attaining the 
>ove-mentioned purpose In the optical-transmission-line formation method which forms an optical transmission line 
jtween [ which performs the optical transmission which is connected by the optical transmission line and goes via the 
mnected optical transmission line ] optical-transmission edges (1) The optical-transmission-line formation material of 
eezing characteristic in a flow state is supplied to the 1st optical-transmission edge of the above-mentioned optical- 
ansmission edges. Follow the optical-transmission-line formation material connected to the 1st optical-transmission 
Ige of the connection process (2) above 1st which connects optical-transmission-line formation material to the 1st 
rtical-transmission edge. The optical-transmission-line formation material of freezing characteristic in a flow state 
om the 1st optical-transmission edge It is characterized by having the 2nd connection process which connects to the 
id optical-transmission edge the optical-transmission-line formation material over which it was built between the 
rtical-transmission edges of the optical-transmission-line bridge formation process (3) above 1 st and the optical- 
ansmission edges of the above 2nd over which it builds to the 2nd optical-transmission edge of the above-mentioned 
jtical-transmission edges. 

1008] In this invention, a "flow state" means the state of having the fluidity before optical-transmission-line formation 
aterial solidifies here, in this flow state Heated material (here optical-transmission-line formation material) is 
>ftened according to a melting state, i.e., heating. The state which gave the fluidity to heated material by this 
>ftening, and a dissolution state (here optical-transmission-line formation material), i.e., a solute, are melted to a 
>lvent, and the both sides in the state where this gave the fluidity to the solute are included. 

)009] The optical-transmission-line formation method of this invention forms an optical transmission line with the 
ptical-transmission-line formation material in a flow state, since it is the thing made to solidity during the formation 
: after formation, fracture and generating of shearing stress are prevented and reliable optical-transmission-line 
>rmation is performed. The optical-transmission-line formation method of this invention may be the process which 
jilds over the optical-transmission-line formation material to the optical-transmission edge of the above 2nd here, 
hile the above-mentioned optical-transmission-line bridge-formation process continues supply of the optical- 
ansmission-line formation material which follows the optical-transmission-line formation material supplied to the 
ptical-transmission edge of the above 1st, or it may be the process build to the optical-transmission edge of the above 
^ ****(i ng ) ^ optical-transmission-line formation material which the above-mentioned optical-transmission-line 
ridge-formation process supplied to the optical-transmission edge of the above 1st. 

)010] Moreover, as for the optical-transmission-line formation method of the above-mentioned this invention, it is 
so desirable to have the solidification promotion process of making the optical-transmission-line formation material 
hich forms the optical transmission line after building while building over the above-mentioned optical-transmission- 
ne formation material from the optical-transmission edge of the above 1st to the optical-transmission edge of the 
?ove 2nd promoting the solidification of the optical-transmission-line formation material. At this solidification 
romotion process, in order to make optical-transmission-line formation material solidify, heat energy, a light energy, 
:c. are given to optical-transmission-line formation material, or heat energy etc. is taken from optical-transmission- 
ne formation material. 

)01 1] Furthermore, when the optical-transmission-line formation method of the above-mentioned this invention is the 
ptical-transmission-line formation method which forms the optical transmission line of the two-layer structure which 
insists of a core and clad as the above-mentioned optical transmission line, it is desirable that the above-mentioned 
ptical-transmission-line bridge-formation process is the process in a flow state which is in a flow state about the 1st 
laterial of the freezing characteristic in which a core is formed and which builds over the optical-transmission-line 
)rmation material of dual structure in the state where of it surrounded with the 2nd material of the freezing 
laracteristic in which clad is formed. 

)012] Or the optical-transmission-line formation method of the above-mentioned this invention When it is the optical- 
ansmission-line formation method which forms the optical transmission line of the two-layer structure which consists 
fa core and clad as the above-mentioned optical transmission line The above-mentioned optical-transmission-line 
ridge formation process is a process built over the 1st material of the freezing characteristic in a flow state in which a 
3re is formed, and with the 2nd material of freezing characteristic which is in a flow state after the connection process 
nd of the above 2nd You may have a wrap clad formation process for the 1st material of the above over which it was 
uilt between the optical-transmission edge of the above 1st, and the optical-transmission edge of the above 2nd. 
)013] Furthermore, after the optical-transmission-line formation method of this invention forms the above-mentioned 
ptical transmission line, it is desirable to have a wrap shading process for the optical transmission line by the shading 
laterial which shades the optical transmission line from light other than the optical transmission line. Furthermore, 
'hen the role assignment is made for the above-mentioned optical-transmission edge by the optical-transmission-line 
>rmation method of this invention at the optical-transmission edge by the side of luminescence, and the optical- 
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ansmission edge by the side of light-receiving, it is desirable to form an optical transmission line in the optical- 
ansmission edge of the above 2nd for the optical-transmission edge by the side of luminescence and the optical- 
ansmission edge by the side of light-receiving from the optical-transmission edge of the above 1st as the optical- 
ansmission edge of the above 1st and an optical-transmission edge of the above 2nd, respectively. 
)014] As for the optical-transmission-line formation method of this invention, it is still more desirable that the 
Dnnection process of the above 2nd is a process which forms the optical-transmission-line formation material 2nd near 
the ] the optical-transmission edge in the configuration which suits the input and/or output of signal light to the 2nd 
ptical-transmission edge after making the above-mentioned optical-transmission-line formation material adhere to the 
ptical-transmission edge of the above 2nd. Moreover, the suitable optical-transmission-line formation equipment of 
ds invention for operation of the optical-transmission-line formation method of the above-mentioned this invention In 
le optical-transmission-line formation equipment which forms an optical transmission line between [ of the organizer- 
i I optical-transmission-line / which has the optical-transmission edge which performs the optical transmission which 
; connected by the optical transmission line and goes via the connected optical transmission line ] these optical- 
ansmissions edges (1) the nozzle (2) above-mentioned nozzle in a flow state which injects the optical-transmission- 
ne formation material of freezing characteristic The move means (3) flow state **** optical-transmission-line 
)rmation material relatively moved in the direction of three dimensions to the above-mentioned organizer-ed [ optical- 
ansmission-line ] By controlling the injection means (4) above-mentioned move means and the above-mentioned 
ijection means of injecting free [ injection and a halt ] from the above-mentioned nozzle The above-mentioned nozzle 
i moved to the position of the 1st optical-transmission edge of the above-mentioned optical-transmission edges, 
upply the optical-transmission-line formation material in a flow state to the 1st optical-transmission edge from the 
ozzle, and optical-transmission-line formation material is connected to the 1st optical-transmission edge. The optical- 
ansmission-line formation material in a flow state which follows the optical-transmission-line formation material 
Dnnected to the 1st optical-transmission edge so that it may build from the 1st optical-transmission edge to the 2nd 
ptical-transmission edge of the above-mentioned optical transmission lines The above-mentioned nozzle is moved 
om the position of the 1st optical-transmission edge to the position of the 2nd optical-transmission edge, and it is 
haracterized by having the control means which connect optical-transmission-line formation material to the 2nd 
ptical-transmission edge. 

)015] Here, after building over it as the optical-transmission-line formation equipment of the above-mentioned this 
lvention builds over the above-mentioned optical- transmission-line formation material from the 1st optical- 
ansmission edge to the optical-transmission edge of the above 2nd or, it may be equipped with solidification 
romotion meanses (for example, a heating means, an optical irradiation means, a cooling means, a ventilation means, 
tc.) make the optical-transmission-line formation material which forms the optical transmission line promote the 
^lidification of the optical-transmission-line formation material. 

>016] Moreover, it is desirable that it is a thing [ having double-pipe / injecting the 1 material of freezing 
tiaracteristic / forming a core / that an above-mentioned nozzle is in a flow state when the two-layer structure / that the 
ptical-transmission-line formation equipment of an above-mentioned this invention serves as a core from clad as an 
bove-mentioned optical transmission line / is optical-transmission-line / forming an optical transmission line / 
)rmation equipment ], and the 2 material of freezing characteristic / forming clad / that it is in a flow / surrounding the 
material / state ] / structure /. 

)017] In the optical-transmission-line formation method of the above-mentioned this invention furthermore, the 
bove-mentioned nozzle It has the mold section for fabricating optical-transmission-line formation material in the 
anfiguration which suits the input and/or output of signal light to the optical-transmission edge of the above 2nd. the 
bove-mentioned control means After making optical-transmission-line material adhere to the 2nd optical-transmission 
dge, it is also a desirable gestalt that it is what controls the above-mentioned nozzle to force the above-mentioned type 
action on the optical-transmission-line formation material 2nd near the optical-transmission edge. 
)018] It is not that to which the composition will be limited especially if the optical-transmission-line formation 
laterial is in a flow state in case the above-mentioned nozzle injects the optical-transmission-line formation material 
f freezing characteristic from the nozzle. By preparing a heating means in a nozzle or its near, supplying the state 
Dlidified up to the entrance of the nozzle, for example, fine particles, and the optical-transmission-line formation 
laterial as a wire rod, and heating with the nozzle You may constitute, as it is in a flow state, in case it injects from the 
ozzle. Or by having a tank for setting optical-transmission-line formation material in the flow state apart from a 
ozzle, and applying heat to the optical-transmission-line formation material in the tank, optical-transmission-line 
)rmation material in the tank may be made into a flow state, and the optical-transmission-line formation material in 
le flow state may be supplied to a nozzle. Furthermore, the optical-transmission-line formation material will not need 
> be in a flow state, may inject from a nozzle the optical-transmission-line formation material of the thermal 
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)agulation nature which is in a flow state in ordinary temperature, may form an optical transmission line, and may be 
tade to solidify it by giving heat to the optical transmission line by heating. Furthermore, the optical-transmission-line 
>rmation material will not need to be in a flow state with heat energy, or it is not necessary to solidify it with heat 
lergy, when it is [ for example, ] in a solvent, it is in a flow state, it may be solidified by removing the solvent by heat 
r the wind, and may be solidified by giving a light energy to the optical -transmission-line formation material in a flow 
ate. the above-mentioned nozzle is constituted by various according to the property of the optical-transmission 
>rmation material which is, in short, going to use the optical-transmission-line formation material which it is going to 
se for formation of an optical transmission line that what is necessary is just what can be injected in the state of a flow 

)019] Furthermore, the optical circuit of this invention is set to the optical circuit which comes to form an optical 
ansmission line between [ which performs the optical transmission which is connected by the optical transmission 
ne and goes via this optical transmission line ] optical-transmission edges. The optical-transmission-line formation 
laterial of freezing characteristic in a flow state is supplied to the 1st optical-transmission edge of the above- 
tentioned optical-transmission edges. The 1st connection process which connects optical-transmission-line formation 
laterial to the 1st optical-transmission edge, The optical-transmission-line bridge formation process in a flow state 
'hich follows the optical-transmission-line formation material connected to the optical-transmission edge of the above 
st and which builds over the optical-transmission-line formation material of freezing characteristic to the 2nd optical- 
ansmission edge of the optical-transmission edge to the 1st above-mentioned optical -transmission edge, It is 
laracterized by being formed through the 2nd connection process which connects to the 2nd optical-transmission edge 
ie optical-transmission-line formation material over which it was built between the optical-transmission edge of the 
Dove 1st, and the optical-transmission edge of the above 2nd. 

)020] Furthermore, the signal processor of this invention is equipped with the optical circuit of this invention, and is 

naracterized by performing signal processing using the optical circuit. 

)021] 

Embodiments of the Invention] With reference to an attached drawing, the operation gestalt of this invention is 
splained below. D rawin g 1 is the perspective diagram showing the important section of an optical interconnection 
Dmmon to each operation gestalt explained to the following of this invention, glass or LiNb03 etc. — the opto- 
lectronic integrated circuit 2 which has luminescence, photo detector, and electronic circuitry which were formed on 
i wear, the GaAs wafer, etc. is carried in the substrate 1 Optical- waveguide 3 a for transmitting a signal to the optical 
iput edge of other opto-electronic integrated circuits is formed in the substrate 1 from the optical output edge of the 
st opto-electronic integrated circuit, optical-waveguide 3a — Cs+ to glass etc., Rb+, Li+, and Ag+ etc. — the ion 
^change or LiNb03 etc. — it is formed of ionic diffusions, such as V, nickel, Cu, and Ti moreover, Si02 according to 
!VD and sputtering in an Si wafer, GaAs wafer, etc. top and Si 3N4 etc. — deposition and etching are repeated by the 
JGaAs epitaxial growth by formation of an oxide film and a nitride, the ion implantation, and the electron beam etc., 
ad, thereby, optical- waveguide 3b is formed of it Optical- waveguide 3 a and optical waveguide circuit 3b are optically 
ambined by the optical transmission line 4 formed when the transmission-line formation material in a flow state 
'hich is the feature of this invention connected and the connected optical-transmission-line formation material 
Dlidified, and, on the other hand, each electrical connection terminal is electrically combined with the wire 5 by the 
irebonding method as usual which used the gold streak etc. 

)022] Drawing 2 is the outline block diagram of optical-transmission-line formation equipment common to the 
peration gestalt explained below. The substrate 1 in which the optoelectronic integrated circuit 2 was carried is laid in 
ie substrate installation base 8. It has the camera 1 1 which this equipment 10 photos the portion which forms an 
ptical transmission line, and acquires a picture signal, and the capillary (an example of the nozzle said to this 
lvention) 12 which injects the optical-transmission circuit formation material in a flow state. Although the upper part 
fa capillary 12 is equipped with the optical -transmission-line formation work handling section for supplying optical- 
ansmission-line formation material to a capillary 12 etc., the illustration ellipsis is carried out in this drawing.2 . 
)023] Moreover, although not shown in this drawing 2 , depending on the operation gestalt mentioned later, it has the 
ght source the nozzle (nozzle 30 reference of drawing 3 ) which hits cold blast or warm air beside a capillary 12, or 
)r optical irradiation. The capillary mechanical component 114 which makes it move in the direction of X which 
>tates an arm 13 for a capillary 12 horizontally, the direction of Y which makes an arm 13 expand and contract, and 
ie direction of three dimensions of the Z direction which rotates an arm 13 up and down free is connected with this 
apillary 12 through the arm 13. When moving a substrate 1 greatly, the direction of the substrate installation base 8 
loves. It is inputted into the control circuit 115 which consists of a microcomputer etc., and automatic recognition of 
ie position of the point (optical-transmission edge) which should be connected by the optical transmission line 
ccording to the picture signal is carried out by the control circuit 115, and the picture signal acquired with the camera 



rage d or 14 



1 controls the capillary mechanical component 1 14 so that a capillary 12 moves to the position according to the 
ptical-transmission edge. Moreover, this control circuit 115 also performs injection of the optical-transmission-line 
mnation material from a capillary 12 and the control of the rotation of the ball-thread-like screw 141 (refer to drawing 
) which performs a halt which are mentioned later. About move control of the capillary 12 through the capillary 
lechanical component 1 14 by the control circuit 115 and supply of optical-transmission-line formation material, and 

le detail of control of a halt, it mentions later. 

)024] Drawing 3 is the outline block diagram of the optical-transmission-line formation work handling section of the 
ipillary upper part by which the illustration ellipsis was carried out by drawing 2 . The upper part of a capillary 12 is 
juipped with a tank 1 1, and the tank 1 1 and capillary 12 are connected with it with the transfer pipe 13 for 
ansporting the optical-transmission-line formation material 20. Moreover, it has the amount control section 14 of 
ansfers which controls the amount which transports the optical-transmission-line formation material 20 to a capillary 

2 in the middle of this transfer pipe 13. 

)025] Drawing 4 is the type section view of the amount control section of transfers. The interior of the amount control 
action 14 of transfers is equipped with the ball-thread-like screw 141, and the motor 15 is connected with the axis of 
rtation of this screw 141 . The rotation and a halt are controlled by the instructions from the control circuit 115 which 
lows this motor 15 to drawing 2 , and the amount of transfers to the capillary 12 of the optical-transmission-line 
mnation material 20 by this amount control section 14 of transfers is defined according to rotation of this motor 15. 
)026] It returns to drawing 3 and explanation is continued. The upper part of a tank 1 1 is sealed free [ opening and 
osing ], and the upper part is equipped with the bulb 161 which flows [ the pressurization piping 16 which sends in 
le air or the predetermined gas for pressurizing the tank 1 1 interior, and ] through the pressurization piping 16, and is 
itercepted. Moreover, the upper part of a tank 1 1 is equipped with the vacuum piping 17 for decompressing the tank 

interior, and its bulb 171 like this. 
)027] Furthermore, while having the nozzle 30 for blowdown, such as gas for cooling, warm air, etc. according to the 
peration gestalt, beside a capillary 12 depending on the operation gestalt mentioned later, the nozzle 30 is equipped 
ith the piping 3 1 which supplies gas, warm air, etc., and its bulb 311. Below, the optical-transmission-line formation 
laterial which is an important element in this invention, the 1st connection process, an optical-transmission-line bridge 
>rmation process, and the 2nd connection process are explained, and each operation gestalt concrete subsequently is 
cplained. 

Dptical-transmission-line formation material) It sets to selection of optical-transmission-line formation material (it 
tay only abbreviate to material hereafter), and, to say nothing of transparency or a refractive index, the melting point 
: a glass transition point serves as the important point. 

)028] The optical-transmission edge connected by optical-transmission-line formation material can use the material of 
>mparatively the low melting point about the part which is not remarkable as for the temperature rise at the time of 
*e, such as Light Emitting Diode, a photo detector, or an optical waveguide. For example, PMMA (110 degrees C of 
lass transition points, refractive index 1 .49) is used as a material of the optical fiber made from plastics, and its 
liability as an optical waveguide is high. 

1029] However, when connecting with light emitting devices, such as LD, for example, it is necessary to take into 
>nsideration elevation of the temperature generated by the drive of a light emitting device. In LD, such as a surface 
nission-type laser, reliability — the optical transmission line which the skin temperature might rise to about 150 
agrees C, and was formed with material of the low melting point like PMMA carries out heat deformation, or there is 
possibility that the position gap with an optical transmission line and an optical-transmission edge and cutting in a 
jnnection place may occur — may fall. 

>030] Therefore, when using the material of melting nature, in consideration of the temperature rise of a connection 
ace, you have to choose a refractory material. Moreover, when the material of a high-melting point is used not much 
mversely, there is a possibility of destroying the near optical waveguide and near optical circuit which are connected 
the time of formation of an optical transmission line. Moreover, if the viscosity of material when forming the optical 
ansmission line is too high, it will solidify, while the supply nonuniformity and the mustache of material had 
mained in the optical transmission line itself and the optical-transmission edge, and optical-transmission 
aformances — retrogression and dispersion of light occur — will fall. Conversely, although viscosity needs to make 
►rmation speed of an optical transmission line late at the time of a low, with own surface tension of material, a front 
ce becomes smooth and optical-transmission nature improves. 

103 1 ] That is, the material of melting nature needs to be chosen based on the maximum elevation temperature of an 
Dtical-transmission edge, the temperature of the material in the inside of bonding, and the viscosity at that time. In 
idition, although it is not necessary to take the temperature rise for connection into consideration especially when 
>rming an optical transmission line with a thermosetting material without fear of melting etc., since there is fear, such 
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5 a pyrolysis, it is necessary to use a heat-resistant high material too. 

)032] With the 1st operation gestalt mentioned later, the polyarylate is chosen from refractory materials in 
^nsideration of elevation of the temperature in a light-emitting part. As a polyarylate, U polymer (tradename) by 
nitika [, Ltd. ], Ltd. is available as a material, for example. Material properties are refractive-index: 1 .60, glass- 
ansition-point:193 degree C, and heat-deflection-temperature: 175 degree C permeability :90%. Viscosity changes 
ith melting temperature. At about 270-350 degrees C, viscosity is 102-105. It is a poise. In addition, the poly ape 
hon and polyether sulphone (glass transition point : 224 degrees C) are raised to others as a refractory material. 
)033] By the way, although it will be satisfactory if the fused optical-transmission-line formation material is 
Dnnected to an optical-transmission edge, without performing any processing about the affinity of the optical- 
ansmission edge connected with optical-transmission-line formation material and its material, when uncongenial, it is 
[so possible to use primer material. What is necessary is just to use the Dow Coming Toray Silicone primer A etc. as 
rimer material. 

)034] Heat the substrate connected instead of using primer material, since the process for supplying primer material to 
a optical-transmission edge in that case is needed, or make ambient temperature in a connection place into height, and 
lake it however, more desirable for an adhesive property to improve. Moreover, it is desirable to choose phosphoric- 
ad glass, the low melting glass Si02, and the adhesive good thing of SOG which are the passivation film of an optical 
ircuit which it is going to connect with the material also as an optical-transmission-line formation material. 
)035] Therefore, in the 1st operation gestalt explained below, bonding work is done in about 1 70-220-degree C 
tmosphere. 

1st connection process) At the 1st connection process and the 2nd connection process mentioned later, the I/O 
erformance of the light in the optical-transmission edge is important. 

)036] That is, it is necessary to connect so that optical-transmission nature may not fall by dispersion or refraction of 
lose Idemitsu in a joint with the adjustment of the optical-transmission-line formation material in a connection place, 
nd the optical waveguide, light emitting device or photo detector which is an optical-transmission edge. About 
ositioning of a joint, while preparing a positioning mark in the circuit board as conventionally carried out by 
'irebonding, it can carry out by moving a capillary 12 to the junction part made to memorize beforehand. 
)037] Moreover, in order to raise the junction nature in a connection, when optical-transmission-line formation 
laterial is connected to an optical-transmission edge, don't quench superfluously. If it quenches superfluously, an 
ptical-transmission-line formation material point will accept and solidify, a foam will be formed in a connection, and 
lere is a possibility that close Idemitsu may be scattered about. Therefore, it is more desirable to heat the optical- 
ansmission edge beforehand. In order to heat an optical-transmission edge, the substrate installation base 8 of the 
quipment 10 shown in drawing 2 is heated at a heater, or the atmosphere of the connection circumference is heated, 
ince the substrate 1 whole will be uniformly heated when heating the atmosphere of the connection circumference 
ince it does not quench the optical-transmission-line formation material which the damage's to the optical circuit 
annected decreased, and was supplied from the capillary 12, either, the loading of the material in a capillary 12 can be 
revented. While moving the capillary 12 before the 1st connection process start, it is effective also at the point that it 
an prevent that the optical-transmission-line formation material of the point of a capillary 12 solidifies. 
)038] In addition, although the solidification of a capillary point can be prevented if the temperature of capillary 12 
le very thing is raised when not heating atmosphere, since the temperature of the part material itself rises, 
:>lidification is overdue, and also the front face and the interior which are touching air take [ there being a possibility 
mt solidification speed may change a lot, and not producing dispersion in the optical-transmission property of the 
rfractive-index distribution which is not meant or others, and ] cautions. 

Dptical-transmission-line bridge formation process) In order to form the optical transmission line with the optical- 
ansmission-line formation material before solidification rather than to make an optical-transmission edge adjust the 
dge of a ready-made optical fiber where optical-transmission nature was guaranteed, you have to make it the optical 
■ansmission line formed of solidification actually have to function as an optical transmission line in an optical- 
ansmission-line bridge formation process. That is, while the light which carried out incidence into the optical 
ansmission line from the optical-transmission edge repeats reflection within an optical transmission line, you have to 
etermine the configuration so that it is necessary to form an optical transmission line so that outgoing radiation may 
e certainly carried out to the optical-transmission edge of another side, and retrogression, dispersion, transparency, 
tc. may occur and optical-transmission nature may not be spoiled. 

)039] Then, the 1st optical-transmission edge is the optical transmission line of the side which carries out incidence of 
le light to optical transmission lines, such as a light-emitting part, and in forming the optical transmission line from 
lis light-emitting part side, it moves the capillary 12 so that the optical transmission line may be first formed along 
rith the travelling direction of the light in the 1st optical-transmission edge. By doing in this way, the incident light to 
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a optical transmission line will be certainly drawn in the optical transmission line. 

)040] Next, although an optical transmission line is formed toward the 2nd optical-transmission edge, it is necessary 
> adjust the curvature of an optical transmission line according to 2nd for [ of an optical-transmission edge / a 
Dnfiguration or for connection ] at this time. For example, what is necessary is just to move a capillary so that the 
snfiguration of an optical transmission line may turn into a configuration determined by the well-known waveguide 
esign method when the 2nd optical-transmission edge is a photo detector and has latus directivity in the optical 
etection direction. 

)041] However, when connecting with the waveguide beforehand formed on the photo detector which has directivity 
i the direction of incidence, or the substrate, you have to form an optical transmission line so that the direction of 
utgoing radiation of the outgoing radiation light from an optical transmission line may have consistency in the 
irections of incidence, such as the waveguide. In addition, what is necessary is just to determine the formation 
irection of an optical transmission line with the same thought, when reverse (i.e., when the 1st optical-transmission 
dge is a light-receiving side), although incidence of the light shall be carried out to an optical transmission line from 
le 1st optical-transmission one end in the above-mentioned example so that it may be easy to understand. Moreover, 
'hen performing both close outgoing radiation at one optical-transmission edge, it is necessary to form so that both 
mditions may be satisfied. 

)042] Since there is comparatively little dispersion, the direction precision of outgoing radiation of the light from an 
ptical circuit or a light emitting device which is the candidate for connection of optical-transmission-line formation 
laterial can carry out incidence of the light certainly into an optical transmission line, if an optical transmission line is 
)rmed along the direction of outgoing radiation. Therefore, the incidence side of an optical transmission line may have 
connecting-location doubling precision lower than an outgoing radiation side. On the other hand, since the direction 
f outgoing radiation of the light depends for an outgoing radiation side on the configuration of an optical transmission 
ne in many cases greatly as mentioned above, a high precision is needed by the time of optical-transmission-line 
)rmation. 

)043] Since connection in the 2nd optical-transmission edge will be made on the side of optical-transmission-line 
)rmation material in which it was injected from the capillary while it is easy to perform control of connection in the 
st optical-transmission edge in making optical connection, forming an optical transmission line, the connection 
ontrol is difficult. Therefore, when the incidence and outgoing radiation side is decided beforehand, it is easy to 
ontrol the way which uses an outgoing radiation side (incidence side of an optical transmission line) as the 1st optical - 
ansmission edge, and uses an incidence side (outgoing radiation side of an optical transmission line) as the 2nd 
ptical-transmission edge. 

rhe 2nd connection process) In the 2nd connection process, adjustment with the direction of close outgoing radiation 
f the light of an optical-transmission edge and the configuration of the formed optical transmission line is required 
>o. 

3044] In order to connect the optical transmission line and the 2nd optical-transmission edge, forming an optical 
ansmission line, you have to force the side side of an optical transmission line on a connection place. Therefore, it is 
ecessary to form so that light may be transmitted to the 2nd optical-transmission edge good from an optical 
ansmission line, the optical-transmission-line side may become an optical-waveguide cross-section side (namely, 
assage side of light) in the 2nd optical-transmission edge, move control of a capillary may be performed or the cutting 
lane of optical-transmission-line formation material may function as a reflector of the direction of optical ON 
ppearance. In addition, another process besides the method of forcing the side of a capillary on forming a reflector 
lay be established, and the reflective section may be formed. 

)045] The various operation gestalten which meet hereafter the fundamental view explained above are explained. 
[Tie 1st operation gestalt) drawing 5 - drawing 7 show the process which forms the optical transmission line in the 1st 
peration gestalt of the optical-transmission-line formation method of this invention — respectively — a part for a pre- 
rage, and the middle - it is process drawing for a portion and a post-stage Hereafter, the 1st operation gestalt of this 
lvention is explained, referring to drawing 5 - drawing 7 with drawing 1 - drawing 4 . 

)046] First, the polyarylate as an optical-transmission-line formation material 20 is put into the tank 1 1 with the heater 
)r temperature controls shown in drawing 3 , and it heats to the temperature from which a polyarylate fully fuses and 
srves as desired viscosity, for example, 300 degrees C. Then, a bulb 171 is opened and the air currently involved in 
le optical-transmission-line formation material 20 is extracted. Subsequently, after shutting a bulb 171, a bulb 161 is 
pened shortly, the inside of a tank 1 1 is pressurized, a motor 15 is rotated fiirther, and the screw 141 (refer to drawing 
) of the amount control-section of transfers 14 interior is rotated to the side which supplies the optical-transmission- 
ne formation material 20 to a capillary 121. Then, the optical-transmission-line formation material 20 with the fluidity 
i extruded towards a capillary 12 from a tank 1 1 . 
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>047] The diameter of a nose of cam of a capillary 12 is designed a little more thickly than the desired diameter of an 
Dtical transmission line. For example, if the size of the light-emitting part of a light emitting device which is going to 
S>nnect is 10 micrometers in diameter, an optical transmission line with a diameter of about 25 micrometers will be 
>rmed, and the diameter of a nose of cam of a capillary 12 will be designed by the diameter of about 40 micrometers 
i this. First, a capillary 12 is moved to the position of the right above of the light emitting device which is the 1st 
ptical-transmission edge 21, and the optical-transmission-line formation material 20 heated by 270 degrees C - 300 
sgrees C right above [ of the 1st optical transmission line 20 ] is extruded from a capillary 12 ( drawing s step (A)). A 
ipillary 12 is dropped where the optical-transmission-line formation material 20 is extruded in part from a capillary 
I (step (B)). When the nose of cam of the optical-transmission-line formation material 20 is pressed against the 1st 
ptical-transmission edge 21, a part of nose of cam of the material 20 is crushed on the outskirts, it spreads, and the 
Dse of cam of the material 20 comes to have adhesive strength while being cooled by contact at the 1st optical- 
ansmission edge 21 and solidifying it. Like the 1st BONTINGU to which the wire bonder of the conventional gold 
reak crushes a ball, and enlarges adhesion area, since what is necessary is just to enlarge adhesion area for increasing 
bond strength, when pressing at the 1st optical-transmission edge 21 in fact, adhesion area can be enlarged by setting 
p time a little greatly and making [ more ] material supply in the 1st optical-transmission edge 21, and a bond strength 
in be increased. However, it is better to supply material so that the diameter of an optical transmission line is of the 
ime grade as the luminescence area, or flash width of face may become 20% or less of a diameter of an optical 
ansmission line, in being small although it is not necessary to take into consideration especially when an optical 
ansmission line is sufficiently larger than the luminescence area of the light emitting device which forms the 1st 
ptical-transmission edge 21, since the incident light to the optical transmission line will overflow, it will become 
ispersion and reflection in a portion and optical coupling nature will fall, if there is too much amount of supply. 
)048] Then, extruding the optical-transmission-line formation material 20 by continuing pressurization into the 
ptical-transmission-line formation material 20, a capillary 12 goes up slowly, and it moves so that radii may be drawn 
>ward the photo detector which is the 2nd optical-transmission edge 22 ( drawing 6 step (D)). While forming an 
ptical transmission line so that a light emitting device may inject light in the direction perpendicular to the circuit 
oard, therefore it may extend in the perpendicular direction from the 1st optical-transmission edge 21 in this operation 
estal't A capillary 12 is moved so that it may become the loose radius of curvature which makes a diameter distance 
'hich connects for two points of the 1st optical-transmission edge 21 and the 2nd optical-transmission edge 22 towards 
le 2nd optical-transmission edge 22. An optical transmission line is formed making it solidify moreover, while this 
>rms the outline of an optical transmission line. Therefore, since alignment becomes only a thing about the optical- 
ansmission edges 21 and 22, it can reduce alignment cost sharply. The capillary 12 is heated to the point and the 
ptical-transmission-line formation material 20 has it in a melting state in the point of a capillary 12 . In addition, in 
rder to control the configuration of an optical transmission line, the viscosity of the optical-transmission-line 
>rmation material 20 is desirably adjusted to about 1 02- 1 05P. 

)049] In the connection process of the 1st above-mentioned optical-transmission edge 21 HE, the optical- 
ansmission-line formation material 20 is pasted up at the same time it will contact the 1st optical-transmission edge 
1 heated by 150-175 degrees C and will be cooled by this contact, shortly after coming out of a capillary 12. Then, the 
ptical transmission line of a configuration in alignment with move tracing of a capillary 12 is formed, being cooled by 
tmosphere air (175 degrees C or less), and solidifying with it the optical-transmission-line formation material 20 
ljected from the capillary 12 according to the traverse speed of a capillary 12 at the same time it is injected 
lyperviscosity-izing). 

)050] Therefore, if it inputs into the equipment 10 which shows the coordinate for two points which it is going to 
onnect to drawing 2 , the loop control adopted by the wire bonder using the conventional gold streak and the same 
>op control (configuration control) are possible. However, to the loop control currently performed by the wire bonder 
sing the conventional gold streak making the peak of a loop the method of prevention low, you have to control here so 
mt the configuration of a loop draws a smooth curve as much as possible. Moreover, to carrying out complicated 
ontrol, in order to bend the wire bonder of the conventional gold streak so that it may become the configuration of a 
jquest of a straight-line-like gold streak, it forms an optical transmission line with this optical-transmission-line 
OTiation equipment 10 so that the semicircle which makes a diameter distance with which the carrier and 
iminescence of the light in an optical-transmission edge connect two optical-transmission edges to its carrier and 
iminescence side in being perpendicular may be drawn. 

)051] Moreover, for example, the 1st optical-transmission edge 21 is the device which injects light from the upper 
orface of the circuit board to the upper part (it is perpendicularly to the circuit board). Case [ whose 2nd optical- 
•ansmission edge 22 is / like the thin film waveguide prolonged along the front face of the circuit board formed on the 
ircuit board ] Since the travelling direction of light becomes horizontal in the 2nd optical-transmission edge 22 side, 
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1 optical transmission line The convex semicircle which makes a diameter one half of the distance which connects for 
/o points if it turns to the upper part from the upper surface of the 1st optical-transmission edge 21 is drawn. What is 
scessary is for the convex thin film waveguide by which the 2nd optical-transmission edge 22 was formed on the 
mtact of radii, i.e., the circuit board, to serve as a tangent, and just to control move tracing of a capillary 12 from the 
iddle, to draw a curve which is smoothly connected with above-mentioned radii. 

K)52] In a device which emits light to the side to the 1st optical-transmission edge 21 on the other hand like end-face 
minescence type laser diode, 90 degrees of capillary 12 very thing are rotated, and connection between the 1st 
Dtical-transmission edge 21 and the optical-transmission-line formation material 20 is made. Then, what is necessary 
to move to the 2nd optical-transmission edge 22, rotating 90 degrees and returning a capillary 12, for example, case 
whose 2nd optical-transmission edge 22 is / like the thin film waveguide on the circuit board ], for it to be convex, 
id just to form so that the 2nd optical-transmission edge 22 may connect with the line horizontally extended from the 
5t optical-transmission edge 21 by the contact of radii, i.e., the waveguide on the circuit board, serving as a tangent 
noothly. Of course, a circuit board side is stood perpendicularly, at the 1st optical-transmission edge 21, a capillary 

2 may be kept perpendicular, it may connect and a capillary may be rotated 90 degrees toward the connection by the 
de of the circuit board. Thus, connection of any optical-transmission edges 21 and 22 becomes possible in controlling 
ie configuration of an optical transmission line by move tracing of a capillary 12. 

1053] Drawing the above tracing, a capillary 12 moves to the position of the 2nd optical-transmission edge 22 by the 
de of a substrate 1, and contacts the nose of cam of a capillary 12 at the 2nd optical-transmission edge 22 (step (E)). 
t this time, while suspending the pressurization control to the optical-transmission-line formation material 20, a screw 
11 is rotated reversely for a moment, and optical-transmission-line formation material 20 in the 2nd optical- 
ansmission edge 22 is cut by raising a capillary 12 immediately after it, preventing **** ( drawing 7 step (F)). 
hereby, an optical transmission line is formed between the 1st optical-transmission edge 21 and the 2nd optical- 
ansmission edge 22 (step (G)). 

1054] After contacting a capillary 12 at the 2nd optical-transmission edge 22, as mentioned above in addition, only by 
ving time difference between the supply interruption of the optical-transmission-line formation material 20, and 
evation of a capillary 12 If there is a possibility that a thing like a mustache may remain in the edge by the side of the 
id optical-transmission edge 22 of an optical transmission line and such a thing remains The light which has spread 
ie inside of an optical transmission line reflects there, and there is a possibility that the optical coupling property 
stween an optical transmission line and the 2nd optical-transmission edge 22 may become bad. Then, with this 
Deration gestalt, as shown in drawing, the configuration of the point of a capillary 12 considers as the configuration 
hich has a taper to the field of the wiring substrate 1, and as the configuration for a connection of the 2nd optical- 
ansmission edge 22 of an optical transmission line is controlled and it is shown in drawing. 8 , thereby, it is giving the 
motion to bend an optical path in the direction of a substrate 1. Thus, it is possible to control the configuration of an 
Dtical transmission line by changing the nose-of-cam configuration of a capillary 12 according to the specification of 
le 2nd optical-transmission edge 22. For example, when the 2nd optical-transmission edge 22 is a photo detector, it is 
3od to give the taper near 45 degrees so that the light which has passed along the optical transmission line may be 
rawn at right angles to the 2nd optical-transmission edge 22, and the connectability of waveguide HE on a wiring 
ibstrate can be raised by making the angle of a taper into 10-30 degrees, for connecting with the waveguide extended 
Diizontally. 

1055] After a series of above-mentioned optical-transmission-line formation processes are completed, in advance of 
e optical-transmission-line formation process of a series of, electric connection by the wire BONDENINGU method 
ring the gold streak as usual etc. is made for each electrical connection terminal. Thus, after both electrical connection 
id optical connection are completed, it is removed and cooled from the substrate written base 8, the polyarylate which 
optical-transmission-line formation material solidifies a substrate 1, and the optical transmission line 40 of the 
^figuration shown in drawing 8 completes it. 

>056] In addition, with the above-mentioned 1st operation gestalt, although the polyarylate was shown as an optical- 
ansmission-line formation material 20, if a polymethylmethacrylate, a polycarbonate, polyether sulphone, an 
norphous polyolefine, etc. are the material which has light-transmission nature, any are sufficient as them and they 
in produce not only organic polymeric materials but inorganic material, such as glass. 

lie 2nd operation gestalt) With each operation gestalt after this 2nd operation gestalt, the same point as the 1st 
Deration gestalt mentioned above may omit explanation. 

1057] Like the 1st operation gestalt mentioned above, in addition to dramngi. - drawing 4 , drawing 5 - drawmg.8 are 
iferred to as it is, the difference with the 1st operation gestalt is as follows, and this 2nd operation gestalt of points 
her than the following differences is also the same as the 1st operation gestalt mentioned above. With this 2nd 
Deration gestalt, hyperviscous silicone resin (for example, Dow Corning Toray Silicone JCR6126) is used as an 
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ptical-transmission-line formation material 20. 

)058] The optical transmission line formed by this silicone resin is solidified by carrying out stoving. 
[Tie 3rd operation gestalt) drawing 9 - drawing 1 1 show the process which forms the optical transmission line in the 
rd operation gestalt of the optical-transmission-line formation method of this invention — respectively — a part for a 
re-stage, and the middle — it is process drawing for a portion and a post-stage 

)059] the following, drawing 1 - drawing_4 — ** — the 3rd operation gestalt of this invention is explained, referring to 
rawing 9 - drawing 1 1 First, a polyarylate is put into the melting tank 1 1 with a heater to which temperature-control 
juipment was attached as an optical-transmission-line formation material 20. A polyarylate fully fuses and heats to 
te temperature from which viscosity turns into desired viscosity, for example, 300 degrees C. The polyarylate in the 
telting tank 1 1 fuses, and while viscosity falls and having a fluidity, the air which opened the bulb 171 and was 
tvolved in raw material is extracted. Subsequently, the polyarylate with the fluidity is extruded towards a capillary 12 
y the pressurization means and screw 141 containing piping 16 and a bulb 161 from the melting tank 1 1 . The 
imperative control of this extrusion path is carried out so that temperature may fall gradually toward a capillary 12 
om the melting tank 11, and it has the heater 29 (refer to drawing 9 - drawing 1 1 ) for temperature controls also in the 
ircumference of a capillary 12. The optical-transmission-line formation material 20 is adjusted to necessary 
yperviscosity by this temperature fall. 

)060] The opto-electronic integrated circuit 2 carried in the substrate 1 and the substrate 1 is being fixed on the 
abstrate installation base 8 controlled by 150 degrees C or 180 degrees C. A capillary 12 moving to the upper part of 
ie 1st optical-transmission edge 21, i.e., a light sensing portion, or a light-emitting part (drawing 9 step (A)), and 
escending to right above the 1st optical-transmission edge 21 The pressurization control to the optical-transmission- 
ne formation material 20 in a tank 1 1 works, the optical-transmission-line formation material 20 is extruded slowly 
;tep (B)), and the nose of cam of the extruded optical-transmission-line formal material 20 contacts the 1st optical- 
ansmission edge 21 (step (C)). Then, a capillary 12 goes up slowly, extruding a polyarylate by continuing 
ressurization to the polyarylate which is the optical-transmission-line formation material 20, and it moves so that radii 
lay be drawn toward the 2nd optical-transmission edge 22 ( drawing 10 step (D)). When the nose of cam of a capillary 
2 contacts the 2nd optical-transmission edge 22 (step (E)) It is suspending the pressurization control to a polyarylate, 
)tating reversely a screw 14 for a moment, and raising a capillary 12 immediately after. Preventing ****, cutting of 
ie polyarylate in the edge of the 2nd optical-transmission edge 22 is ended ( drawing 1 1 step (F)), and, thereby, an 
ptical transmission line 40 is formed between the 1st optical-transmission edge 21 and the 2nd optical-transmission 
ige 22 (step (G)). 

)061] The electrical connection by wirebonding using the wire gauze as usual etc. is made by each electrical 
Dnnection terminal before the process after the process which forms this optical transmission line 40 of a series of. 
hus, after the electrical and electric equipment and optical interconnection are completed, the polyarylate which was 
jmoved, was cooled from the substrate installation base 8, and was used for optical-transmission-line formation 
)lidifies a substrate 1 . 

)062] It is also possible to provide the mechanism (for example, for it to consist of nozzle 30 grade shown in drawing 
) which injects gases, such as air or nitrogen, and cools optical-transmission-line formation material compulsorily 
ear the point of a capillary 12 as a modification of the above-mentioned 3rd operation form. As a cooling medium, it 
i possible not only a gas but to use a liquid. Thus, by cooling compulsorily and promoting the solidification of light- 
ansmission nature material, configuration control of an optical transmission line becomes easy, and dispersion in the 
ptical transmission line of optical-transmission efficiency can be pressed down. 
[Tie 4th operation form) The 4th operation form is explained with reference to drawing 1 - drawing 8 . 
)063] First, as an optical-transmission-line formation material 20, polyester (for example, polyethylene terephthalate) 
i dissolved in the dichloromethane as a solvent, and desired viscosity is adjusted. Degassing of the air contained in a 
)lution after that is carried out, and it puts into the solution tank 11. Since in the case of this operation form it is paid 
y the tank 1 1 after carrying out degassing of the optical-transmission-line formation material 20, the facility which 
^companies the vacuum piping 17 and it which show drawing 3 does not need to be connected with a tank 1 1 . 
)064] The polyester solution as an optical-transmission-line formation material 20 is extruded by rotation of the 
ressurization means and screw 141 containing a bulb 161 towards a capillary 12 from the inside of the solution tank 
1. A capillary 12 moves to right above [ of the 1st optical-transmission edge 21, i.e., a light sensing portion, or a light- 
mitting part ], pressurization control of a polyester solution works, slowly, a polyester solution is extruded and the 
»ctruded polyester solution nose of cam contacts the 1st optical-transmission edge 21 here. Then, a capillary 12 goes 
p [ while extruding a polyester solution by continuing pressurization in a polyester solution, and ] slowly, promoting 
le solidification of the polyester solution extruded from the capillary 12 by blowing off warm air from the nozzle 30 
10 wn in drawing 3 , and it moves so that radii may be drawn toward the 2nd optical contact edge 22. When the nose 
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f cam of a capillary 12 contacts the 2nd optical-transmission edge 22, the pressurization control to a polyester solution 
suspended, a capillary 12 is gone up, according to a suck-back mechanism, **** is prevented, cutting of the 
Dlyester solution in the 2nd optical-transmission edge 22 is ended, and, simultaneously with it, the optical 
ansmission line which connects the 1st and 2nd optical-transmission edge 21 and 22 by this is formed. 
)065] The electrical connection by wirebonding using gold as usual etc. is made by each electrical connection 
xminal before it after this process of a series of. In addition, although the solidification of the optical-transmission- 
ae formation material 20 is promoted by spraying warm air on the optical-transmission-line formation material 20 
hich forms an optical transmission line here, according to the kind of not only warm air but the optical-transmission- 
ne formation material etc., it may heat or you may ventilate the wind of ordinary temperature. 
)066] In addition, although the above-mentioned operation form showed the polyester solution as an optical- 
ansmission-line formation material, if an acrylic, polyamides (Nylon 66 etc.), polystyrene, etc. are the material which 
as light-transmission nature, any are sufficient as them and they are usable as a solvent. [ not only of a 
ichloromethane but a hexane, benzene, a carbon tetrachloride, chloroform, etc. ] Moreover, independent or the use to 
dx is also possible for such material. 

)067] In addition, the optical-transmission-line formation material solidified by polymerization reaction, the addition 
saction, or the condensation reaction is used as a modification of the above-mentioned 4th operation form, heat energy 
r a light energy may be given to the optical transmission line after a formation end in the middle of formation, and it 
lay be made to promote the solidification reaction. 

[Tie 5th operation form) Dr awin g 12 - drawing 14 show the process in the 5th operation form which forms an optical 
ansmission line. It is process drawing of a part for a part for a pre-stage, and an inside step, and a back end portion, 
:spectively. 

068] The 5th operation form is explained with reference to drawing 1 - drawing 4 and drawing 12 - drawing 14 . 
irst, as an optical-transmission-line formation material 20, it dissolves in a dichloromethane as a solvent and polyester 
br example, polyethylene terephthalate) is adjusted to desired viscosity. Degassing of the air contained in a solution 
Eter that is carried out, and it puts into the solution tank 1 1 . The polyester solution as an optical-transmission-line 
>rmation material 20 is extruded towards a capillary 12 by the pressurization means and screw 141 containing a bulb 
61 from the inside of the solution tank 1 1 . A capillary 12 moves to right above [ of the 1st optical-transmission edge 
1, i.e., a light sensing portion, or a light-emitting part ], and pressurization control of a polyester solution works, a 
olyester solution is extruded slowly, and it contacts the 1st optical-transmission edge 21 here. Then, the pressurization 
fa polyester solution is stopped, and a capillary 12 goes up slowly, and it moves so that radii may be drawn toward 
te 2nd optical-transmission edge 12. A polyester solution is not supplied between this movement, but a capillary 12 
*** the poly esthetic solution in contact with the 1st optical-transmission edge 21, contacts the 2nd optical- 
ansmission edge 22, and finishes the optical connection between the 1st optical-transmission edge 21 and the 2nd 
ptical-transmission edge 22. 

)069] The electrical connection by wirebonding using gold as usual etc. is made by each electrical connection 
jrminal before it after this process of a series of. Thus, you may form an optical transmission line using ****. 
loreover, it is also possible for a polyester solution to be dropped at the 1st optical-transmission edge 21 , and to make 
ptical connection like the above-mentioned 5th operation gestalt as a modification of this 5th operation gestalt, using 
le vas capillare for ******** or **** e t c , by contacting the optical-transmission edge 22of********2ina polyester 
)lution after that. The configuration of the capillary for******** and **** is arbitration as long as **** work can be 
one. 

[Tie 6th operation form) DrawingJ„5 is the outline block diagram of the optical-transmission-line formation work 
andling section in the 6th operation form. Here, each element attached to two tanks 1 1 A and 1 IB is distinguished in 
le same subscripts A and B as Tanks 1 1 A and 1 IB. 

)070] The nose of cam of a capillary 121 has double-pipe structure, as shown in drawing 15 (B), and the main 
ifferences with the optical-transmission-line formation work handling section shown in drawing 3 are in the point that 
le optical-transmission-line formation material of the two-layer structure of optical-transmission-line formation 
laterial 20A which forms the core from tank 1 1 A, and optical-transmission-line formation material 20B which forms 
le clad from tank 1 IB is extruded from the nose of cam of a capillary 121 . 

)071] Drawing 16 - drawing 18 show the process in this 6th operation form which forms an optical transmission line, 
is process drawing for a part for a part for a pre-stage, and an inside step, and a post-stage, respectively. First, the 
olyarylate as optical-transmission-line formation material 20A for cores is put into tank 1 1 A with a heater to which 
smperature-control equipment was attached. A polyarylate fully fuses and heats to the temperature from which 
iscosity turns into desired viscosity, for example, 300 degrees C. Vacuum piping 17A and bulb 171 A which lower the 
tmospheric pressure in tank 1 1 A to degassing of a polyarylate (20) are connected to this tank 1 1 A, the polyarylate in a 
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ink 1 1 fuses, and while viscosity falls and having a fluidity, the air involved in the polyarylate is extracted. Similarly, 
is put into the silicone resin which acts as optical-transmission-line formation material 20B for clad by tank 1 IB, and 
le inside of the tank 1 IB is also decompressed by vacuum piping 17B and bulb 17 IB, and degassing is carried out. A 
ipillary 121 has outlet 121a of a polyarylate inside, and it has outlet 121b of silicone resin so that it may be 
irrounded. 

)072] A polyarylate with the fluidity and silicone resin are extruded towards a capillary 121 by each pressurization 
leans and each screw (refer to drawing 4 ) containing each bulbs 161 A and 161B from Tanks 1 1 A and 1 IB. The 
tmperature control of this extrusion path is carried out so that temperature may fall gradually toward a capillary 121 
om Tanks 1 1 A and 1 IB. The diameter of a nose of cam of a capillary 121 is designed a little more thickly than 
esired optical-transmission ****. For example, if the size of the light-emitting part of a light emitting device is 10 
licrometers in diameter, as for the diameter of the core section of an optical transmission line, about 25 micrometers 
ill be used, and the diameter of about 35 micrometers will be used so that the clad section may enclose it. The 
iameter of a nose of cam of a capillary 121 is designed by the core section diameter of 40 micrometers, and the clad 
action diameter of about 50 micrometers. Moreover, the heater 29 (refer to drawing 9 - drawing 1 1 .) for temperature 
Dntrols in the capillary 121 circumference In drawing 15 - drawing 18 , it has the illustration abbreviation. 
)073] The optoelectronic integrated circuit 2 carried in the substrate 1 and the substrate 1 is being fixed on the 
lbstrate installation base 8 controlled by 150 degrees C or 180 degrees C. It moves to right above [ of the 1st optical- 
ansmission edge 21, i.e., a light sensing portion, or a light-emitting part ], and pressurization control of a polyarylate 
ad silicone resin works, a polyarylate and silicone resin are extruded slowly here, and a capillary 121 contacts the 1st 
ptical-transmission edge 21. Then, a capillary 121 goes up slowly, extruding a polyarylate and silicone resin by 
:>ntinuing pressurization to a polyarylate and silicone resin, and it moves so that radii may be drawn toward the 2nd 
ptical-transmission edge 22. 

)074] Just before a capillary 121 touches the 2nd optical-transmission edge 22, the pressurization control to silicone 
jsin is suspended, and it prevents silicone resin entering into the pipe of the polyarylate in the 2nd optical- 
ansmission edge 22, and the 2nd optical-transmission edge 22. It is suspending the pressurization control to a 
olyarylate, rotating reversely rotation of a screw (refer to drawing 4 ) for a moment, and raising a capillary 121 
nmediately after it, when a capillary's 121 contacts the 2nd optical-transmission edge 22. Preventing ****, cutting of 
le polyarylate (20) in the 2nd optical-transmission edge 22 is ended, and this finishes optical connection of the core 
action of a between [ the 1st optical-transmission edge 21 and the 2nd optical-transmission edge 22 ]. 
)075] the dispenser of the structure same next as the optical-transmission-line formation work handling section shown 
i the edge of the 2nd optical-transmission edge 22 at drawing 3 etc. - using - silicone resin 20C (refer to drawing 18 
3)) as a charge of a clad plate - applying - 120 degrees C - there is nothing - it is carrying out heat hardening all 
ver a 150-degree C BEKU furnace, and a clad coat is completed Instead of preparing a dispenser etc. as mentioned 
bove and supplying the silicone resin as clad to the 2nd optical-transmission edge 22 as a modification of the above- 
lentioned 6th operation form After finishing optical connection of the core section, the pressurization control to 
licone resin is resumed. By wrapping the polyarylate in the 2nd optical-transmission edge 22 in silicone resin, 
^spending the pressurization control to silicone resin again after that, rotating reversely a screw for a moment, and 
using a capillary 121 immediately after it Preventing ****, cutting of the silicone resin in the 2nd optical- 
ansmission edge 22 is ended, and you may make it finish optical connection of the core section between the 1st 
ptical-transmission edge 21 and the 2nd optical-transmission edge 22, and the application of a clad coat. 
)076] The electrical connection by wirebonding using gold as usual etc. is made by each electrical connection 
jrminal before it after this process of a series of. In addition, also in the 1st optical-transmission edge 21, although the 
lpply control of core materials and the charge of a clad plate in the 2nd optical-transmission edge 22 was described, 
3 long as it is required, after stopping supply of the charge of a clad plate, you may take the technique of resuming 
apply of the charge of a clad plate here. 

)077] If constituted as mentioned above, optical connection can be made forming a core and clad simultaneously, 
hus, by preparing a clad layer in an optical transmission line, the cross talk in an optical transmission line can be 
;duced. 

[Tie 7th operation gestalt) Drawing 19 is the ** type view showing the optical transmission line formed of the 7th 
peration gestalt. 

)078] At the formation process of the optical transmission line using the capillary The optical-transmission-line 
>rmation work handling section of the structure shown in drawing 3 is used, by the polyarylate core section 40a An 
ptical transmission line accept and form and after that by the dispenser of the same structure as the optical- 
ansmission-line formation work handling section shown in drawing 3 The silicone as a clad plate is applied to the 
ptical transmission line which consists only of core section 40a for every optical transmission line, and the optical 
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ansmission line 40 which consists of core section 40a and clad section 40b is completed by carrying out heat 
irdening in a BEKU furnace (120 degrees C or 150 degrees C). Thus, you may form a core and clad at a separate 
rocess. 

)079] Drawing 20 is the ** type view having shown another modification of the 7th operation form. Here, clad 
jction 40b is not about one 1 section [ core ] 40a, and it is formed so that two or more core section 40a may be 
>vered on the whole. Drawing 22 and drawing 23 are the ** type views showing the example in which the shading 
yer was formed. After forming wrap clad section 40b for core section 40a as mentioned above, what mixed black 
igment to the resin of shading nature, for example, silicone resin, is supplied from a dispenser, clad section 40b is 
wered, and the shading layer 50 is formed. By carrying out like this, the cross talk in an optical transmission line can 
5 reduced further. 

[Tie 8th operation form) Drawing 23 is outline structural drawing of the optical-transmission-line formation work 
andling section in the 8th operation form. 

1080] First, fine-particles-like polyarylate 20d is introduced into the capillary 122 which equipped the point with the 
sater 291 for temperature controls. Supersonic oscillation equipment 293 possesses in the capillary 122, and it is 
recisely filled up by supersonic oscillation up to capillary 122 point polyarylate 20d of the shape of fine particles 
lpplied from the entrance of a capillary 122. 

)081] Next, fine-particles-like polyarylate 20d is fused to predetermined viscosity by heating the point of a capillary 
22 at about 270-350 degrees C. The polyarylate by which melting was carried out serves as a form extruded a little 
om the point of a capillary 122 with the fluidity. A capillary 122 is moved to right above [ of the 1st optical- 
ansmission edge, i.e., a light sensing portion, or a light-emitting part ], and the 1st optical-transmission edge is 
:>ntacted in the point of a capillary 122. Then, breathing out a polyarylate from the point of a capillary 122, the point 
a capillary 122 is continuing supply of the fluid polyarylate by heating, and it goes up slowly, and it moves so that 
tdii may be drawn toward the 2nd optical-transmission edge. When the 2nd optical-transmission edge is contacted, 
sating to a capillary 122 is stopped (or temperature is lowered a little by a halt and the cooler style). The polyarylate 
issolved by stopping heating of a capillary 122 loses a fluidity, and is cut at the edge of the 2nd optical-transmission 
ne end. 

)082] While a capillary 122 moves to the 1st next optical-transmission edge (the following bonding area), the 
screment of the density inside the capillary by the supply of a polyarylate by which melting was carried out from 
ipillary 122 point according [ or ] to melting of a fine-particles-like polyarylate is filled up at any time from the 
itrance of a capillary 122 by supersonic oscillation, and it fills up with it. The configuration of a capillary 122, the 
sating process of the optoelectronic integrated circuit 2 carried in the substrate 1 and the substrate 1, etc. are the same 
5 other operation forms mentioned above, and explanation is omitted here. Moreover, even if it uses it, making the 
Dint of a capillary supply and dissolve the wire rod of a polyarylate instead of a fine-particles-like polyarylate, it is 
Dssible to make optical connection similarly. 

)083] Drawing 24 is drawing showing the light MCM (multi-chip module) which is 1 operation form of the signal 
rocessor of this invention. Light MCM 404 consists of CPU (central processing unit)405, memory 406, the 
aniconductor laser array 407, a photodiode array 409, a laser driver 408, and a photodiode driver 410, and a signal is 
ansmitted and received via an optical waveguide 403 between other light MCM or an optical IC. 
)084] Here, between the semiconductor laser array 407 and the photodiode array 409, and the optical waveguide 403, 
has the optical transmission line 420 formed of the optical-transmission-line formation material of freezing 
laracteristic in the flow state of this invention, and an electrical signal is changed into a lightwave signal by 
smiconductor laser, goes into an optical waveguide 403 via an optical transmission line 420, and is transmitted to 
ther Light MCM or optical ICs. Moreover, the lightwave signal from other Light MCM or optical ICs goes into the 
hotodiode array 409 via the optical transmission line 420 of this invention from an optical waveguide 403, and is 
*ain changed into an electrical signal. Moreover, it is also possible by performing optical parallel processing, using 
ds light MCM 404 two or more to use it as a more nearly high-speed image processing system. 
)085] 

Effect of the Invention] As explained above, since optical-transmission-line formation material does not fracture by 
te flection and the stress of the shearing direction does not join an optical-transmission edge in order to form an 
ptical transmission line by the optical-transmission-line formation material in a flow state, adhesion exfoliation can 
so be prevented by this invention. Moreover, in this invention, since the same process as wirebonding in the 
Dnventional electrical circuit is adopted, the whole connection process which includes positioning like wirebonding 
sing the gold streak as usual etc. is automatable. For this reason, compared with the method of connecting using the 
ptical fiber by which the conventional proposal is made, the number of erectors and an adjustment man day are also 
lortened, it is cheap and reliable optical connection is attained. 
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NOTICES * 

ipan Patent Office is not responsible for any 
images caused by the use of this translation. 

This document has been translated by computer. So the translation may not reflect the original precisely. 
**** shows the word which can not be translated. 
In the drawings, any words are not translated. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the occurrence 
of breakage and the remaining of a shearing stress at 
the time of connecting light transmission ends to each 
other with an operation transmission line by forming the 
optical transmission line while supplying a solidifiable 
optical transmission line forming material existing in a 
fluid state. 

SOLUTION: The optical transmission line forming 
material 20 is put into a tank 1 1 with a heater and is 
heated to the temp, at which the material melts and 
attains a desired viscosity. The inside of this tank 11 is 
pressurized to supply the optical transmission line 
forming material 20 to a capillary 12. The heated optical 
transmission line forming material 20 is pushed out of 
the capillary 12 right above the first optical transmission 
end. The front end of the material 20 is cooled by 
contact with the first optical transmission end so as to 
be solidified and to have adhesive power. The optical 
transmission line forming material 30 is thereafter moved 
to draw circular arc toward the second optical transmission end while the material is extruded, 
by which the optical transmission line is formed while the outline of the optical transmission line 
is drawn and while the material 20 is solidified. 
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